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Amendments to the Claims : 
This listing of claims replaces all prior versions and listings of claims in the application: 

Listing of Claim s: 

1 . (Cuirenlly Amended) An integrated optical time division multiplexing (OTDM) module 
cotnprising: 

an integj'ated modulator chip for generating at least fir^ and second optical 
Retum-to-Zero signal streams; and 

an integi-ated time-delay chip coupled to the integrated modulator chip for introducing a 
prescribed optical delay between $ai4 ^ at least first and second optical Retum-to-Zero signal 
streams and for combining seM ^ at least first and second optical Retum-to-Zero signal streams 
after introduction of the prescribed delay, the integrated time-delay chip including a plurality of 
waveguides fomied on a substrate of the integrated time-delay chip for introducing an optical 
delay and operaljle to guide the at least first and second optical Retum-to-Zero signal streams 
through the integrated time-delay chip, 

where the integ rated time-delay chip is operable to combine the at least first and second 
optical Retum-to-Zero signal streams including interleaving the plurality of waveguides on the 
integrated time-delav chip . 

2. (Original) An integrated OTDM module according to claim 1 wherein the integrated 
modulator chip is a twin-modulator chip, 

3. (Previou^^ly Presented) An integrated OTDM module according to claim 1 wherein the 
integrated time-delay chip introduces a fixed optical time delay between said first and second 
optical Retum-to-Zero signal streams. 
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4. (Previotisly Presented) An integrated OTDM module according to claim I wherein the 
integrated time* delay chip introduces a tunable optical time delay between said first and second 
optical Retum-lo-Zero signal streams. 

5. (Previously Presented) An integrated OTDM module according to claim 1 wherein the 
time-delay chip comprises first and second waveguides for receiving said first and second optical 
Retum-to-Zero signal streams fi'om said integrated modulator chip, one of said first and second 
waveguides being of greater length than other of said first and second waveguides and both first 
and second waveguides being integrated within the fixed dfclay chip, 

6. (Original) An integrated OTDM module according to claim 5 wherein an electrode is 
deposited over a portion of said first or second waveguide of the time-delay chip that is greater in 
length, wherein a voltage applied to the electrode is used for fine tuning the optical time delay 
introduced by the time-delay chip. 

7. (Original) An integrated OTDM module according to claim 1 wherein an epoxy is used 
to couple optically and mechanically the integrated modulator chip to the integrated time-delay 
chip. 

8. (Original) An integrated OTDM module according to claim 1 whexein an optical 
refiactive index cnatclung layer is used to couple optically and mechanically the integrated 
modulator chip t o the integrated tnne-delay chip. 

9. (Original) An integrated OTDM module according to claim 7 wherein the epoxy has a 
refractive index n, the integrated modulator chip has a refiractive index nl, the integrated time- 
delay chip has a refi^active index ii2 and wherein the refi:active index n of the epoxy is defined by 
nl<n<n2, 
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10. (Origmsl) An integrated OTDM modulo according to claim 8 wherein the optical 
refractive index matching layer has a refractive index n, the integrated modulator chip has a 
refractive index nl, tfie integrated time-delay chip has a refractive index n2 and wherein the 
refractive index n of the optical refractive index matching layer is defined by nl < n < n2. 

11. (Original) An integrated OTDM module according to claim 1 wherein the integrated 
modulator chip has a refractive index nl and an optical mode field diameter OMFDl, the 
integrated time-delay chip has a refractive index n2 and an optical mode field diameter OMFD2 
and wherein the refractive index nl and optical mode field diameter OMFDl of the integrated 
modulator chip is substantially similar to the refiractive index n2 and optical mode field diameter 
0MFD2 of the iategrated time-delay chip , 

12. (Original) An integrated OTDM module according to claim 1 wherein collimating lenses 
are used to couple the integrated modulator chip to the integrated time-delay chip. 

13. (Currently Amended) An integrated OTDM module according to claim 1 wherein the 
prescribed optical delay introduced between seM ±e first and second optical Retura-to-Zero 
signal streams h approximately one half the period of each of ^ first and second optical Retum- 
to-Zero signal streams. 
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14. (Currendy Amended) An integrated optical time division multiplexing (OTDM) module 
comprising an int e groted modulator chip ooupl e d to an intogratod time dolay ohip via on optical 
r e fraotivo indax matching layorwhoroin : 

the intetp^ed modulator chip comprises an input fiber tube for receiving an end portion 
of an input fibe)', first and second modulators each connected on input ends thereof to the input 
fiber tube and oa output ends thereof to respective first and second variable optical attenuators, 
said first and second variable optical attenuators having respective first and second outputs 
coupled to an input end of said integrated time-^elay chip; and 

the integrated time-delay chip comprises first and second waveguides, formed on a 
substrate of the integrat ed time^elav chin and o perable to guide the first and second optical 
Retum-to-Zero •rignal streams through the integrated time-delay chip, for receiving said 
respective first iind second outputs of said first and second variable optical attenuators of the 
integrated modulator chip, one of said first and second waveguides being of greater length than 
the other of said first and second waveguides, the integrated time-delay chip fiirther comprising 
an output fiber tube for securing an end portion of an output fiber^^ 

where the .integyated time-del ay chip is operable to combine the at least first and second 
optical Retum-t()-Zero sipTial rH-pjittis inrlndm p interleaving the plurahtv of waveguides on the 
integrated time-delav chip. 
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15. (Cuirenily Amended) An integrated optical time division multiplexing (OTDM) module 
comprising an iatogmtod modulotor ohip coupl e d to on intogmtcd timo dolay ohip via oollimatrn g 
l e naea whoroin : 

the inte|xated modulator chip comprises an input fiber tube for receiving an end portion 
of an input fiber, first and second modulators each connected on input ends thereof to the input 
fiber tube and oa output ends thereof to respective first and second variable optical attenuators, 
said first and second variable optical attenuators having respective first and second o\itputs 
coupled to an in put end of said integrated time-delay chip; and 

the integrated time-delay chip comprises first and second waveguidesy formed on a 
substrate o f the integrated time-delav chip and operable to guide the first and second optical 
Retum-to-Zero signal streams through the integrated time-delay chip, for receiving' said 
respective first and second outputs of said first and second variable optical attenuators of the 
integrated modulator chip, one of said first and second waveguides being of greater length than 
the other of said first and second waveguides, the integrated time-delay chip fiirther comprising 
an output fiber tube for securing an end portion of an output fiber. 



PAGE 7/14' RCVD AT 11/14/2005 7:51:19 PM [Eastern Standa^ 



11/14/2005 16:52 FAl 650839507^ 



FISH & RICHARDSON 



@I008 



Applicant ; Ti3n]:ong Liu et al. 

Serial No. : 09/988.053 

Filed : November 16, 2001 

Page : 7 of 33 



Attomey^s Docket No.: 13854-052001 



16. (Currenl ly Amended) An integrated optical time division multiplexing (OTDM) module 
comprising an integrated time-delay chip coupled to an integrated modulator chip via collimating 
lenses wherein: 

the intef lated time-delay chip comprises an input fiber tube for receiving an end portion 
of an input fibei carrying an input optical signal stream, the integrated time-delay chip further 
comprising first and second waveguide s, fomied on a substrate of the integrated time-delay chip, 
each waveguide carrying an optical signal stream derived fi^m said Qie input optical signal 
stream and whei-ein one of said first and second waveguides is greater in length than the other of 
said first and second waveguides for providing a delav between the first and second opticajl 
signal streaing. ^mi the first and second waveguides used for delivering ^ said optical signal 
streams to the integrated modulator chip; and 

the integrated modulator chip comprises first and second waveguides for receiving the 
said optical signal streams fi^m the said integrated time-delay chip, the integrated modulator 
chip further comprising first and second variable optical attenuators each connected on output 
ends thereof to respective first and second modulators and wherein an end facet of the integrated 
modulator chip i$ coated with a highly reflective coating. 
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17. (Cuiremly Amended) An integrated optical time division multiplexing (OTDM) module 
comprising: 

an integrated time-delay chip adapted to receive an incoming short-pulse signal stream 
from a pulsed source, 5md ttie integrated time-delay chip comprising first and second waveguides 
fbimed on a substrate of the integrated timeKlclav chip for guiding the signal streams through the 
jptegrated-time delay chip and adapted to divide the incoming short-pulse signal stream into first 
and second short-pulse signal streams for transmission along said the first and second 
waveguides of said inte^ted t ime-delay chip, one of said ihg first and second waveguides being 
of greater lengtJi than other of said ^ first and second waveguides thereby introducing a 
prescribed optical delay between said the firet and second short-pulse signal streams; and 

an integi-ated modulator chip coiq)Ied to sud toe integrated tim&-delay chip» said the 
integrated modulator chip con^nising first and second waveguides and adapted to receive said 
the first and sec<md short-pulse signal streams from the integrated time-delay chip and to 
generate first and second optical Retum-to-Zero signal streams from sad Ac first and second 
short-pulse signal streams, wherein an end facet of said tfjg integrated modulator chip is coated 
with a reflective coating to reflect said the first and second optical Retuin-tO'2^io signal streams 
along said the first and second waveguides of the integrated modulator chip towards said Ihs first 
and second waveguides of the integrated time-delay chip. 
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1 8. (Currently Amended) An integrated optical time division multiplexing (OTDM) module 
comprising: 

an integrated modulator chip for generating a plurality of optical Retum-to-Zero signal 
streams; and 

an integrated time-delay chip coupled to the integrated modulator chip for introducing 
prescribed optical time delays between each of ^ said plurality of optical Retum-to-Zero signal 
streams and for combining said plurality of optical Retum-to-Zero signal streams after 
introduction of said flic prescribed delays, the integrated time-delay chip including a plurality of 
waveguides formed on a substrate of the integrated time-delav chip for introducing an optical 
delay and operable to guide the plurality of optical Retum-lo-Zero signal streams through the 
integrated time- delay chip, 

where the integrated time-delav chip is operable to combine the at least first and second 
optical Retum-to-Zero signal streams including interleaving the phiralitv of waveguides on the 
integrated time-delay chip . 

19. (New) 'Che integrated optical time division multiplexing (OTDM) module of claim 14, 
further comprising an integrated modulator chip coupled to an integrated time-<}elay chip via an 
optical refractive index matching layer. 

20. (New) The integrated optical time division multiplexing (OTDM) module of claim 15, 
further comprising an integrated modulator chip coupled to an integrated time-delay chip via 
collimating len&es. 
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